
FIG. 1B 




FIG. 2 



PRL5-CAT 



5'GGGAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTA 
AATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAAT 
CAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAG 
TCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTAT 

GAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGA 

GCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGC 

GAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGT 

AACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCAGGTGGC 

ACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACA 

TTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAAT 

ATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCC 

TTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAA 

GTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGG 

ATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCA 

ATGATGAGCACTTTTCGACCGAATAAATACCTGTGACGGAAGATCACTTCGC 

AGAATAAATAAATCCTGGTGTCCCTGTTGATACCGGGAAGCCCTGGGCCAAC 

TTTTGGCGAAAATGAGACGTTGATCGGCACGTAAGAGGTTCCAACTTTCACC 

ATAATGAAATAAGATCACTACCGGGCGTATTTTTTGAGTTGTCGAGATTTTCA 

GGAGCTAAGGAAGCTAAAATGGAGAAAAAAATCACTGGATATACCACCGTT 

GATATATCCCAATGGCATCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGC 

TCAATGTACCTATAACCAGACCGTTCAGCTGGATATTACGGCCTTTTTAAAGA 

CCGTAAAGAAAAATAAGCACAAGTTTTATCCGGCCTTTATTCACATTCTTGCC 

CGCCTGATGAATGCTCATCCGGAATTACGTATGGCAATGAAAGACGGTGAGC 

TGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCAAACT 

GAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCT 

ACACATATATTCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCC 

CTAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGT 

TTCACCAGTTTTGATTTAAACGTGGCCAATATGGACAACTTCTTCGCCCCCGT 

TTTCACCATGGGCAAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTG 

GCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCATGTCGGCAGAATGCT 

TAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGGGCGTAATTTTTT 

TAAGGCAGTTATTGGTGCCCTTAAACGCCTGGTTGCTACGCCTGAATAAGTGA 

TAATAAGCGGATGAATGGCAGAAATTCGAAAGCAAATTCGACCCGGTCGTCG 

GTTCAGGGCAGGGTCGTTAAATAGCCGCTTATGTCTATTGCTGGTTTACCGGT 

TTATTGACTACCGGAAGCAGTGTGACCGTGTGCTTCTCAAATGCCTGAGGCCA 

GTTTGCTCAGGCTCTCCCCGTGGAGGTAATAATTGACGATATGATCCTTTTTT 

TCTGATCAAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAA 

ATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGAT 

CAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAA 

CAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACC 

AACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACT 

GTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACC 

GCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCG 
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ATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGC 

GCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGA 

ACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCA 

CGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG 

GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTT 

ATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGC 

TCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTAC 

GGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCC 

CTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGC 

CGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAG 

CGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCA 

GCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAAT 

TAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTC 

CGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTGAATTCAGGAGG 

AATTTAAAATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTT 

CGCTACCGTGGCCCAGGCGGCCGAGCTCGACTGCACTGGATGGTGGCGCTGG 

ATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGG 

TAAACAGITGA1TGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAA 

CTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAG 

CCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGT 

GACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATG 

GATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAG 

GCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCT 

GCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAA 

GCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCC 

ATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGA 

TGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTA 

TTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTA 

CCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCT 

GAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGG 

GCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGG 

ATCTGCCATTGTCAGACATGTATACTGGCTGCACCATCTGTCTTCATCTTCCC 

GCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGA 

ATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCT 

CCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAG 

CACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAA 

CACAAAGTATATGCCTGCGAAGTCACCCATCAGGGCCTGAGCTTGCCCGTCA 

CAAAGAGCTTCAACAGGGGAGAGTGTTAGTTCTAGATAATTAATTAGGAGGA 

ATTTAAAATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCG 

CTGCCCAACCAGCCATGGCCCTCGAGCTGATGAGCCATGGAAGCTGTGTCGC 

CTGCACCAGGCTCCCACGGCTCGTGGTGCGGTGCGCTTCTGGTGTTCGCTGCC 

TACAGCCGACACGTCGAGCTTCGTGCCCCTAGAGTTGCGCGTCACAGCAGCC 

TCCGGCGCTCCGCGATATCACCGTGTCATCCACATCAATGAAGTAGTGCTCCT 

AGACGCCCCCGTGGGGCTGGTGGCGCGGTTGGCTGACGAGAGCGGCCACGTA 

GTGTTGCGCTGGCTCCCGCCGCCTGAGACACCCATGACGTCTCACATCCGCTA 

CGAGGTGGACGTCTCGGCCGGCAACGGCGCAGGGAGCGTACAGAGGGTGGA 
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GATCCTGGAGGGCCGCACCGAGTGTGTGCTGAGCAACCTGCGGGGCCGGACG 

CGCTACACCTTCGCCGTCCGCGCGCGTATGGCTGAGCCGAGCTTCGGCGGCTT 

CTGGAGCGCCTGGTCGGAGCCTGTGTCGCTGCTGACGCCTAGCGACCTGGAC 

CCCCTCATCCTGACGCTCTCCCTCATCCTCGTGGTCATCCTGGTGCTGCTGAC 

CGTGCTCGCGCTGCTCTCCCACCGCCGGGCTCTGAAGCAGAAGATCTGGCCT 

GGCATCCCGAGCCCAGAGAGCGAGTTTGAAGGCCTCTTCACCACCCACAAGG 

GTAACTTCCAGCTGTGGCTGTACCAGAATGATGGCTGCCTGTGGTGGAGCCC 

CTGCACCCCCTTCACGGAGGACCCACCTGCTTCCCTGGAAGTCCTCTCAGAGC 

GCTGCTGGGGGACGATGCAGGCAGTGGAGCCGGGGACAGATGATGAGGGCC 

CATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGC 

GGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCG 

TGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTAC 

AGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAG 

CTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACC 

AAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTAGTGGCCAG 

GCCGGCCAGCACCATCACCATCACCATGGCGCATACCCGTACGACGTTCCGG 

ACTACGCTTCTTAGGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGG 

CGGCTCTGAGGGAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATT 

ATGAAAAGATGGCAAACGCTAATAAGGGGGCTATGACCGAAAATGCCGATG 

AAAACGCGCTACAGTCTGACGCTAAAGGCAAACTTGATTCTGTCGCTACTGA 

TTACGGTGCTGCTATCGATGGTTTCATTGGTGACGTTTCCGGCCTTGCTAATG 

GTAATGGTGCTACTGGTGATTTTGCTGGCTCTAATTCCCAAATGGCTCAAGTC 

GGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATATTTACCTTC 

CCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTAGCGCTGGTAAACCAT 

ATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCG 

TTTCTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTTTGCTAACATA 

CTGCGTAATAAGGAGTCTTAAGCTAGCTAATTAATTTAAGCGGCCGCAGATC 

T3* 



FIG. 3C 



,Sspl 



GGGAAATTGTAAGCGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGC 

I — < f— -< * ' ' I ' ' 1 ' ' I ■ 1 ■ 1 1 ' ' 1 I CJQ 

>CCCTTTAACATTCGCAATTATAAAACAATTTTAAGCGCAATTTAAAAACAATTTAGTCG 



Psil 



TCATT TTT i AACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGAC 
+~— — *~ — ! -« ' — — — I— (— (- — . — t ... . | , 1 , R 

AGTAAAAAA I TGGTTATCCGGCTTTAGCCGTTTTAGGGAATATTTAGTTTTCTTATCTG 



177 



CGAGAT AGGGTTGAGTG I TGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGG 
— " ' " ' — '• — — I ! • ■ ■ I M | | , , ... 

GCTCTATCCCAACTCACAACAAGGTCAAACCTTGTTCTCAGGTGATAATTTCTTGCACC 

= Drd! pralll 

ACTCCAACGTCAAABCGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCA 

1 1 1 — * ' ' ' ' ■ — 1 — — 1 — i 1 1 ' 1 : ' ' — < — i i — ' i 'i i i i i i i i oio 

IGAGGTTGCAGTTTCCCGCTTTTTGGCAGATAGTCCCGCTACCGGGTGATGCACTTGGT 

TCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAA 
AG l GGGATTAGTTCAAAAAACCCCAGCTCCACGGCATTTCGTGATTTAGCCTTGGGATT 

.NgoM IV 
| Nael 

AGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAG 
TCCCTCGGGGGCTAAATCTCGAACTGCCCCTTTCGGCCGCTTGCACCGCTCTTTCCTTC 

BsrBI 

i 

GGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGC 

+ " ' ' ' 1 ' ' ' — ' ^ — ' ' ' 1 1 ' 1 » 1 1 ' 1 1 ■ I ' ■ r 1 ■ I • ■' 1 ■ i , . i , , 413 

CCTTCTTTCGCTTTCCTCGCCCGCGATCCCGCGACCGTTCACATCGCCAGTGCGACGCG 
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GTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCAGGTGGCACTTT 
— j H- i 1 '■ I - 1 1 1 l ■ 1 1 — 1 1 1 1 1 I * 1 ' ' 1 — i — •-+-« — i . j , — ■■ i - — i — u 

CATTGGTGGTGTGGGCGGCGCGAATTACGCGGCGATGTCCCGCGCAGTCCACCGTGAAA 



TCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGT 
— i 1 : , , , ■ | i , . • i ■ ■ . . i . . , . i ■ ■ — ■ ; , , , , i , , , ) , — . . i . ■ , , | , 53 1 

AGCCCCTTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTATGTAAGTTTATACA 



BsrBl 
Mbil 
BspHI 
I Bci VI 



,Ssp I .Ear I 



ATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGT 
1— — | — ■ ■ ■ i ■ ■ ■ ■ i ■ 1- — — h- — 11 i 1 11 1 I — 1 1 1 i 1 1 1 1 1 ' 1 1 1 I ■ ■ ■ I 590 

TAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTTTTCCTTCTCA 



ATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCC 

1 . ■ ' — i ■ ■ ■ ■ i ■ i ■ ■ 1 ' • !■■ ■■ ] 1 1 1 i -H ■■ ■ ■ ■ ■ ■ t i ■< • ■ t ,. gqg 

TACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGA AGG 

Amp frag 



AJW44I 
ApaL I 

TGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTG 

H 1 ■ ■ ■ I 1 1 1 ! ■ • ■■, [ . ... i , 708 

ACAAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGACTTCTAGTCAACCCAC 

Amp frag ~ 



BssS I 

j £0057 1 

i : 

CACGAGTGGGTTACATCGAACTGQATCTCAACAGCG6TAAGATCCTTGAGAGTTTTCGC 

— H — ■ ■ i - ■ ■ ' I ■ ■ ■ 1 m — ■ ■ 1 ■ ■ ■ ■ i — < — H — - — . i ■ . ■ ■ i i h — * > i 767 

GTGCTCACCCAATGTAGCTTGACCT AGAGTTGTCGCCATTCTA GGAACTCTCAAAAGCG 

Amp frag 
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Aci II 
Xmn 



CCCGAAGAACGTTTTCCAATGATGAGCACTT7TCGACCGAATAAATACCTGTGACGGAA 

• ■ I ■ 1 ■ . ■ ■ 4 - — -i-t-, — -■»■ -' — H ■ ■ ■ i . — 1 1 1 ■ 1 1 1 t ' • ■ ■ I i ■ 826 

GGGCTTCTTGCAAAAGGTTACTACTCGTGAAAAGCTGGCTTATTTATGGACACTGCCTT 



Amp frag 



GATCACTTCGCAGAATAAATAAATCCTGGTGTCCCTGTTGATACCGGGAAGCCCTGGGC 

■ • H — 1 ■ 1 i — ■ i ■ ' ■ ■ 1 ' ' ■ • i — ' 1 1 I ■ * 1 1 i 1 ■ 1 1 [ 1 — —i 'I 885 

CTAGTGAAGCGTCTTATTTATTTAGGACCACAGGGACAACTATGGCCCTTCGGGACCCG 

BsmB I 
Van91 I ; Esp3 I 

; i 

; : 

CAACTTTTGGCGAAAATGAGACGTTGATCGGCACGTAAGAGGTTCCAACTTTCACCATA 

. | . ... I . . | . ■ . i , ■ ■ ■ | ■ . i . ■ ■ . l . , -h — , , ■ | , . , . i , , , , [ , — gaq 

GTTGAAAACCGCTTTTACTCTGCAACTAGCCGTGCATTCTCCAAGGTTGAAAGTGGTAT 

BpulOl 

ATGAAATAAGATCACTACCGGGCGTATTTTTTGAGTTGTCGAGATTTTCAGGAGCTAAG 

i 1 — — i — ■' < ! ■ ■ f— H ' i 1 1 1 1 I 1 1 1 1 i 1 1 1 1003 

TACTTTATTCTAGTGATGGCCCGCATAAAAAACTCAACAGCTCTAAAAGTCCTCGATTC 

GAAGCTAAAATGGAGAAAAAAATCACTGGATATACCA.CCGTTGATATATCCCAATGGCA 

1 ' 1 1 11 I 1 — ■ — i 1 ' 11 1 1 1 i 11 1 1 I 1 1 1 1 ' 1 1 1 1 I — - 1062 

CTTCGATTTTACCTCTTTTTTTAGTGACCTATATGGTGGCAACTATATAGGGTTACCGT 

I Chloramphenicol transferase 



TCGTAAAGAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATAACCAGACCG 

- — i — - — I — i — . i .... | 1 ,,., !, .,, i i , i , — — h-H-»- 1121 

AGCATTTCTTGTAAAACTCCGTAAAGTCAGTCAACGAGTTACATGGATATTGGTCTGGC 

Chloramphenicol transferase 
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.Pvull pral 

TTCAGCTGGATATTACGGCCTTTTTAAAGACCGTAAAGAAAAATAAGCACAAGTTTTAT 

,. i ■ ■ — — i >— r-4— i 1 ■ ■ ■ > i ■ ■ ■ ■ 1 ■ ■ ■ — i I 1 . ... | i h 1 180 

AAGTCGACCTATAATGCCGGAAAAATTTCTGGCATTTCTTTTTATTCGTGTTCAAAATA 

Chloramphenicol transferase 

BsaMI 

! Acc III .SnaB I 

! i I 

CCGGCCTTTATTCACATTCTTGCCCGCCTGATGAATGCTCATCCGGAATTACGTATGGC 

i ,i . 1 -i 1 ■ ■ ■ ■ i ■ i h — ■ 1239 

GGCCGGAAATAAGTGTAAGAACGGGCGGACTACTTACGAGTAGGCCTTAATGCATACCG 



Chloramphenicol transferase 



BseM I 
BsrD I 

i 

AATGAAAGACGGTGAGCTGGTGATATGGGATAGTGTTCACCCTTGTTACACCGTTTTCC 

H »~h — j , , ■ — — > » i i ■ — —h- — ■ « i ■ ■ ■ ■ l » ■ h^'I" — ' « - ^ 1298 

TT ACTTTCTGCCACTCGACCACTAT ACCCTATCACAAGTGGGAAC AATGTGGCAAAAGG 



•Chloramphenicol transferase 



Aci II .Bpm I 

i : 

! 

ATGAGCAAACTGAAACGTTTTCATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAG 

^ i , , , i . , 1 , ■ . i i — ■ i ■ , ■ ■ i ■ ■ ■ , 1 — . — , i ■ ■ ■ . | , ■ ■ i i ■ 1357 

TACTCGTTTGACTTTGCAAAAGTAGCGAGACCTCACTTATGGTGCTGCTAAAGGCCGTC 



• Chloramphenicol transferase 



TTTCTACACATATATTCGCAAGATGTGGCGTGTTACGGTGAAAACCTGGCCTATTTCCC 

] ■ ■ i ■ — » 1 ■ ■ ■ ■ i ■ ■ ■ H — ■ ■ ■ i » ■ ' ■ ! ■ ■ — ■ i ' ■ > ■ 1 i — H ' ' ' i 1416 

AAAGATGTGTATATAAGCGTTCTACACCGCACAATGCCACTTTTGGACCGGATAAAGGG 



. Chloramphenicol transferase 
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BsmB I 

Esp3 1 Van91 I 

i i 

TAAAGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCCTGGGTGAGTTTCACCA 

^ . , l . , i . | ■ ■ ■ i " ■ I ■ ■ i ■ ■ ■ i 1 1 1 1 1 1 1 I 1 1 ' — ■ ■ ■ 1 . ■ > ■ h 1475 

ATTTCCC AAAT AACTCTTA7ACAAAAAGCAGAGTCGGTTAGGGACCCACTCAAAGTGGT 



• Chloramphenicol transferase 



Ball Bsp19i 
: Dral jMscI Ncol 

GTTTTGATTTAAACGTGGCCAATATGGACAACTTCTTCGCCCCCGTTTTCACCATGGGC 

- ■ . ■ I ■ ■ i ■ | ■ ! ■ — ~H — * 1 I ' i ' — ~-+- — <-—+—-— 1 534 

CAAAACTAAATTTGCACCGGTTATACCTGTTGAAGAAGCGGGGGCAAAAGTGGTACCCG 



■ Chloramphenicol transferase 



jSspl 

AAATATTATACGCAAGGCGACAAGGTGCTGATGCCGCTGGCGATTCAGGTTCATCATGC 

1 4. . i ■ i — i-r-H — i — ' t ~~* ■ ' I ■ — ■ — H- — ' »- ' — i — ■— 1593 

TTTATAATATGCGTTCCGCTGTTCCACGACTACGGCGACCGCT AAGTCCAAGTAGTACG 



• Chloramphenicol transferase 



BsaM l .Sea I 

i ! 

CGTTTGTGATGGCTTCCATGTCGGCAGAATGCTTAATGAATTACAACAGTACTGCGATG 

-H — — l . . . . i 1 ■ i ' ■ ■ 1 I ■ ■ ■ i H 1 — \ — - 1652 

GCAAACACTACCGAAGGTACAGCCGTCTTACGAATTACTTAATGTTGTCATGACGCTAC 



• Chloramphenicol transferase 



AGTGGCAGGGCGGGGCGTAATTTTTTTAAGGCAGTTATTGGTGCCCTT AAACGCCTGGT 

—I ——{ - 1 ■ ■ ■ ■ I ■ — . ■ I . ■ . ■ | . . ■ 1 ■ . I ■ ■ I ■ ■ I 1 1 1 1 I ■ 1 1 1 I 1711 

TCACCGTCCCGCCCCGCATTAAAAAAATTCCGTCAATAACCACGGGAATTTGCGGACCA 
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BstB1 
Csp45 I 

i 

TGCTACGCCTGAATAAGTGATAATAAGCGGATGAATGGCAGAAATTCGAAAGCAAATTC 

■ ■ ■ i ■ ■ ■ ■ I — i — - — I — — -t-— 1 ■ ■ » ■ i ■ ■ — -+ • 1 770 

ACC-ATGCGGACTTATTCACTATTATTCGCCTACT'TACCGTCTTTAAGCTTTCGTTTAAG 

Tth111 I 

! P r<il 

GACCCGGTCGTCGGTTCAGGGCAGGGTCGTTAAATAGCCGCTTATGTCTATTGCTGGTT 

H '■ ■ ■ ■ 1 I 1 ' ■ 1 — f- — ■ — H ■— H H — 1 — 1 ■ ■ ■ 1829 

CTGGGCCAGCAGCCAAGTCCCGTCCCAGCAATTTATCGGCGAATACAGATAACGACCAA 

Agel 

.PinA J ,Bsu36 1 

! I 
TACCGGTTTATTGACTACCGGAAGCAGTGTGACCGTGTGCTTCTCAAATGCCTGAGGCC 
*i — i — 1 — 1 ■ ■ ' H — ■ 1- — - — . i . ■ . — h-^-h h — (— — , t ■ ■ ■ 1SS8 

ATGGCCAAATAACTGATGGCCTTCGTCACACTGGCACACGAAGAGTTTACGGACTCCGG 

BpulOI Bell 
! I 
AGTTTGCTCAGGCTCTCCCCGTGGAGGTAATAATTGACGATATGATCCTTTTTTTCTGA 

* I 1 1 1 1 ' 1 ■ 1 1 1 * 1 1 1 i 1 1 — -+-*-* — 1 ' — — i h- I" 1-— 1847 

TCAAACGAGTCCGAGAGGGGCACCTCCATTATTAACTGCTATACTAGGAAAAAAAGACT 

J3spHI 

TCAAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACG 

H — — *- — — i -H — I— 1 ■ 1 ■ — i — 2006 

AGTTTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGC 

TGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAG 

i 1 1 ' 1 ' i 1 — I- *-t — 1 — • I ■ ■ ■ ■ i ■ — ■■ | .. . . i .... i , . ■ i 2065 

ACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTC 



c 



on 



ATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCG 

- — 1 ■ 1 ' ' ~- + -" H 1 1 ■ ■ • i ■ — H ■ ! ■■■ ■[■ ■ 2124 

TAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGC 

ori 
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Eco57 I 

1 

GTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAG 

H — , , | , , , , i , . , i j . i , , i , ■ , — | — .1. 1 l . — . i . . * *. i . . ■ . i | , , , 2183 

CACCAAACAAACGGCCTAGTTCTCGATG6TTSAGAAAAAGGCTTCCATTGACCGAAGTC 

on 



CAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCA 

— , ^ — — ■ ■ l ■ . — >-H- — ■ ■ 1 ■ ■ ' — ! — i — 2242 

GTCTCGCGTCTATGGTTTATGACAG6AA6ATCACATCGGCATCAATCC6GTGGTGAAGT 

ori 



AlwN I 

AGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCT 

■ ■ i ■ . i . i i i — -i I — ■ «-}— — +- . | ■ ■ . . i . . ■ ■ | — ■ . . i ■ 2301 

TCTTGAGACATCGTGGC6GATGTATGGAGCGAGACGATTAGGACAATGGTCACCGACGA 

ori • 



GCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAA 

_i — — , i . | ■ , i . , 1 i ■ . i . . . i . , . i i -H 1 — -♦— + 2360 

CGGTCACCGCTATTCAGCACAGAATG6CCCAACCTGAGTTCTGCTATCAATGGCCTATT 

ori 



Alw44! 
ApaLI 

i 

GGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGA 
1 ■ . , , ; . : . — i- [- — >■. ) ■ ■■ ■ i — i — | — > • i . ■ ■ . i i ■ . . . . 2419 

CCGCGTCGCC AGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCT 

ori 



CCTACACCGAACTGAGATACCTACAGCGTGAGCTA7GAGAAAGCGCCACGCTTCCCGAA 

I ■ ■ • - i- — — ■ ' ■ ■ - — ) ■ ''■' — — 1 - i — ■ — ■ 1 ■ ■ ■ -i | — . 1— 2478 

GGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTT 

ori 
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Bci VI BssS 1 
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GGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAG 

**H i — ' I 1 '' I ' 1 * ' H — — h — . — H — ■ ■ i ■ ■ ■ ■ t ' ■ i ■ • 2537 

CCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCTC 

ori 



GGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCT 

■ I ■ ■ ' ' < ' ■ H ■ ■ 1 ■ ■ ■ 1 ■ !'■■ ■ ] ■ ! ' ■■ ■ ! ■ i . . . . I . ... i ■ 2596 

CCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGA 

ori 



,Drdl 

GACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCC 

H — >—>—i ■■ ! ' ■ ' i — 1 ' ■ ' ' ■ — I ■ ■ i ■ ■ ■ 1 ■ . i i ■ ■ ■ 1 ■ . ■ ■ i 2655 

CTGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTT GCGG 

ori | 

BspLU1 1 I 

AGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTT 

■ . . . I ... I ■ ■ ■ i ■ ■ ■ ■ I ■ ■ 1 1 1 1 I 1 1 1 1 i 1 ■ ■ ! ' i ■ ■ 1 ■ ■ ■ 2714 

TCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTGTACAAGAA 

TCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATA 

+— 1 1 , ■ ■ i .... i — H ' — ^ — -H — - 2773 

AGGACGCAATAGGGGACTAAGAC ACCTATTGGCATAATGGCGGAAACTCACTCGACTAT 

BsrB I Ear I 

Wbi I - .Sap I 

\ t 

CCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAG 

— t- — i-H — H — — f- ' 1 ■ 1 1 1 ' 1 1 1 1 1 1 1 1 1 i 1 1 h h — — H 2832 

GGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTC 

c 



Fig. 4H 



Ase I 

Vsp I .Pvu II 

! I 

CGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCA 

, 1- — , — i 1 — . — , i ■ ■ ■ — | — . — -i — . — H . — i— ■ ■ 1 1 1 1 1 ' 1 ■ ■ 1 I 1 2891 

G CGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCGT 

lac promoter 



Ase 1 
Vsp I 

CGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGC 

i , i , — i ■ — I ! — ~ — i — 1 — — 2950 

GCTGTCC AAAGG GCTGACCTTTCGCCCGTCACTCGCGTTGCGTTAATTACACTC AATCG 

lac promoter 



TCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGA 

. , , . i . | . . ■ ■ : ■ ! ■ ■ ' t » 1 1 1 1 1 1 ' 1 1 1 1 I — ■■ ■ ■■■ ■ T • ■ ■ <- • ■ 3009 

AGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGCCGAGCATACAACACACCT 

lac promoter 



BsrB I Mfe I 

Mbil Muni EcoRI Oral .Nrul 

♦ I | : i 

\ I I \ I 

ATTGTGAGCGGATAACAATTGAATTCAGGAGQAATTTAAAATGAAAAAGACAGCTATCG * 

1 ■ ■ ■ » i ■ ■ ■ . 1 ■ > ■ ■ i ■ - — H — — i ; * h— — h-« 1 - »>- i - > « 3068 

TAACACTCQCCTATTGTTAACTTAAGTCCTCCTTAAA TTT TACTTTTTCTGTCGATAGC 
lac promoter H | Omp A leader 



— rnRNA start 



rbs 



lac rep site 



Fig. 41 



Bsgl 
" Bgli 
Sfil 
Eco52 1 
Xma til 



.EcolCR I 
! Sac I 
Sstl 



CGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTGGCCCAGGCGGCCGAGCTCGACTGC 



-t- 



GCTAACGTCACCGTGACCGACCAAAGCGATGGCACCGGGTCCGCCGGCTCGAGCTGACG 



3127 



Omp A leader 



i r>omp 



• Omp A cleavage — (J 



ACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTC 

— i — — i — - 1 — h— h H- ■ ■ ■ !- ' 1 — ■ — h ■ . I ■ 1 ' ■ i 3186 

TGACCTACCACCGCGACCTACCATTCGGCGACCGTTCGCCACTTCACGGAGACCTACAQ 

LCV stuffer " 



GCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGG 

— H h — . — . i .,, .]. . — h — .. . . i , . , . - i | i ■ ■ — i j — i h 3245 

CGA6GTGTTCCATTTGTCAACTAACTTGACGGACTTGATGGCGTCGGCCTCTCGCGGC C 

LCV stuffer 

M\u I Drd I 

I ! 

GCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCG 

, I . — | -+-— < — H i — — i — -■ .[ - ■ ■■ ! ■ - — -H — — 3304 

CGTTGAGACCGAGTGTCATGCGCATC ACGTTGGCTTGCGCTGGCGTACC AGTCTTCGGC 

LCV stuffer 



AlwNI 

GGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCC 

i -H 1 ■ ■ [ i ' I 1 ■ ' ' t 1 - ' h— — ■ i ' ■ ■ ■ I ■ ■ . ■ i — ■ 1 • I 1 — - 3363 

CCGTGTAGTCGCGGACCGTCGTCACCGCAGACCGCCTTTTGGAGTCACACTGCGAGGGG 

LCV stuffer 



Fig. 4J 



Xcml 
I BstXI 

i i 

GCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCT 

1 ^ — , i- - ■ — l 1 . ■ ■ . )- . s — , — , | i , . . t ■ — , — h— 3422 

CGGCC-CAGGGTGCGGTAGGGCGTAGACTGGTGGTCGCTTTACCTAAAAACGTAGCT CGA 

LCV staffer ~~ ~ 



,Bgii 

i 

GGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTG 

1 ) ■ — ' — — ! ' — ' i -i — • — H 1 — I— ■ — f- {— - 3481 

CCCATTATTCGCAACCGTTAAATTGGCGGTCAGTCCGAAAGAAAGTGTCTACACCTAAC 

LCV staffer 



A!w44 I 

ApaL I 

r 

GCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGAT 

— — s . i i , . ■ i . — — i — . 1 w, 1 ■ i , ■ ■ , i ■ , , , i — ' — -f 3540 

CGCTATTTTTTGTTGACGACTGCGGCGACGCGCTAGTCAAGTGGGCACGTGGCGACCTA 
. LCV staffer 



AACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTG 
i <■ * > -{- < 1 — r-, — | i ■ i 1 l 1 ■ ■ ■ , i i ■ . .. . 3599 

TTGCTGTAACCGCATTCACTTCGCTGGGCGTAACTGGGATTGCGGACCCAGCTTGCGAC 

" LCV staffer 



Alw44 I 
ApaL I 

i 

GAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACAC 

H — ■ — .. i ■■■■ ) ■ ■ s — i 1 ■ ' ' ■ ' 1 ■ 1 1 1 ■■■ ■» ■■ , 3658 

CTTCCGCCGCCCGGTAATGGTCCGGCTTCGTCGCAACAACGTCACGTGCCGTCTATGTG 

LCV staffer 



Fig. 4K 



BsrBI 
Mbi I .Mlu I 

I ! 

TT6CTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAA AACCTTA 

■ . , t . . , | , \ ■ ■ — i ■ ■ ■ ' i ' ■ ! ' » 1 ■ i ■ » ' 1 I 1 — ' 1 i 1 * 1 1 1 1 1 1 1 H 3717 
A&CGACTACGCCACGAC TAATGCTGGCGAGTGCGCACCGTCGTAGTCCCCTTTTGGAAT 

"" LCV stutter 



TTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGA 

_H i . . — | i i ■ i — 'I ' 1 — ! ' ' ' — I-—- — 1 1 ' 1 1 ' > ~ i ~" 

AAATAGTCGCCCTTTT GGATGGCCTAACTACCA7CACCAGTTTACCGCTAATGGCAACT 

LCV stuffer ~~ZZZZ ZZI 



.BspMI 
j Pvull 

i x 
: i 

TGTTGAAGTGGCGAGCGATAC ACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGG 

I i i ■ i ■ i ■ — — i 1 ■ | i ■ . i i > ■ — ■ i ■ . ■ ■ i -J 1 1 ' 1 -> ' 3835 

ACAACTTCACCGCTCGCTATGTGGCGTAGGCCGCGCCTAACCGGACTTGACGGTCGACC 

LCV stutter ^~~~ZZZ 



BsrBI 
Mbi I 

CGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGAC 

1 i j — — -+ H 1 " 'I ~h- 3894 

GCGTCCATCGTCTCG CCCATTTGACCGAGCCTAATCCCGGCGTTCTTTTGATAGGGCTG 

■ 1 ' " LCV stutter ' 



Bsgl 

| ,BspLUH I 

I j Acc I 

! ! !Bst1107l 

II ! i 

CGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACTGG 

, | . -i i ■ ■ — H — ' ■ ■ ' ■ — ■ — I — i • ■ ■ — H — — 1 1 ■ 1 1 1 1 1 1 3953 

GCGGAATGAC GGCGGACAAAACTGGCGACCCTAGACGGTAACAGTCT6TACA TATGACC 

LCV stuffer "~| 

< i 00101 3mw2 — — — 

001013mw1 «— 

Fig. 4L 



.Bbsl 

: 
t 

CTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCC 
* ' 1 1 1 1 1 ' 1 1 1 ' 1 I ■ — ^ 1 - 4 - J — I — 1 — — -1 ■■■■» ■■■. [ ■■ ■ t ■ ■ « h — - 4012 

GACGTGGTAGACAGAAGTAGAAGGGCGGTAGACTACTCGTCAACTTTAGACCTTGACGG 



Kappa Cns 



— 0010l3mw1 

Xmnl 

I 

TCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGT 

' 1 ; 1 ' ' 1 ■ — ' : ■ 1 1 1 1 1 1 ' — — H — — >- — ■ 1 ■ » ■ — i— ' — r-H ■ ■ i ■■ ! — H— 4071 

AGACAACACACGGACGAC IT ATTGAAG ATAGGGTCTCTCCGGTTTC ATGTC ACCTTCCA 

■ Kappa Cns — — 

GGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGG 

1 1 ' 1 ' — 1 — I — 1 »— ' — * 1 1 ■ 1 1 1 » 1 ■ — 1 1 ' ■ ' 1 i ■ 1 ' I ■ ■ ■ [ ■ ..»! 4130 

CCTATTGCGGGAGGTTAGCCCATTGAGGGTCCTCTCACAGTGTCTCGTCCTGTCGTTCC 



• Kappa Cns 



BbvCI 
• BpulOl 

: 

! 

ACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACAC 

- | i . . .. i — i H r-i— 1 ■ ' ■ i ■ I ■ . 4189 

TGTCGTGGATGTCGGAGTCGTCGTGGGACTGCGACTCGTTTCGTCTGATGCTCTTTGTG 



• Kappa Cns 



AlwN ! 
JBpulO I 

AAAGTATATGCCTGCGAAGTCACCCATCAGGGCCTGAGCTTGCCCGTCACAAAGAGCTT 

-) , .. . j [ — H — _ — t , , , . i , , 4248 

TTTCATATACGGACGCTTCAGTGGGTAGTCCCGGACTCGAACGGGCAGTGTTTCTCGAA 



Kappa Cns 



Fig. 4M 



y is 



Xbal 



Asel 
Vspl 



Dral 



CAACAGGGGAGAGTGTTAGTTCTAGATAATTAATTAGGAGGAATTTAAAATGAAATACC 



4- 



-+- 



4- 



■ •■ ■ — H ! ■ ■ ■ i 

GTTGTCCCCTCTCACAATCAAGATCTATTAATTAATCCTCCTTAAATTTTACTTTATGG 

'Kappa tins 1 pel B leader • 

Bsp19l 

/MwN I .Nco I Xho I 

TATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCTGCCCAACCAGCCATGGCCCTC 



4307 



4- 



4- 



4- 



4- 



4366 



ATAACGGATGCCGTCGGCGACCTAACAATAATGAGCGACGGGTTGGTCGGTACCGGGAG 



• pel B leader 



■ Lead B > 
i Lead VH 



Bsp19l 
Nco I 

I Bsgl EcoNI BssS I 

i ! ! 
GAGCTGATGAGCCATGGAAGCTGTGTCGCCTGCACCAGGCTCCC ACGGCTCGTGGTGCG 



4- 



4- 



4- 



4425 



CTCGACTACTCGGTACCTTCGACACAGCGGACGTGGTCCGA6GGTGCCGAGCACCACGC 

HCV stf 



JBtrl 

: 
t 

GTGCGCTTCTGGTGTTCGCTGCCTACAGCCGACACGTCGAGCTTCGTGCCCCTAGAGTT 

— ! . ■ — h~ — ■ — i — ■ ■ )■ •■ — i • — H — 1 ■ i ■ - ■ 1 ■ 1 • ■ 4484 

CACGCGAAGACCACAAGCGACGGATGTCGGCTGTGCAGCTCGAAGCACGGGGATCTCAA 



s BcgI EcoRV 

GCGCGTCAC AGC AGCCTCCGGCGCTCCGCGATATCACCGTGTCATCCACATC AATGAAG 

H — — , , , i — ■ i ■ . . — i | ' 1 !—•—(*-' i 4543 

CGCGCAGTGTCGTCGGAGGCCGCGAGGCGCTATAGTGGCACAGTAGGTGTAGTTACTTC 
: HCV Stf 



Fig. 4N 



I 



BsrBI 
MM I 

■ 

TAGTGCTCCTAGACGCCCCC6TGG6GCTG6TGGCGCGGTTGGCTGACGAGAGCGGCCAC 

— h 1 | ■ ■ . — t— — - — I • i ' » ■ i — — - ! ■■ . ■ [ ' r-h- — — H «-«-— — I — <- 4602 

ATCACGAGGATCTGCGGGGGCACCCCGACCACCGCGCCAACCGACTGCTC TCGCCGGTG 

HCV stf ' " 



Ade 1 BsmB I 

Pralll AatII.Esp3l 

i 1 I 

GTAGTGTTGCGCTGGCTCCCGCCGCCTGAGACACCCATGACGTCTCACATCCGCTACGA 

1~ . | . . . • i - | ~h ■ . | i i . i , . . . ) i 4661 

CATCACAACGCGACCGAGGGC6GCGGACTCTGTGGGTACTGCAGAGTGTAGGCGA TGCT 
. HCV stf ~ 



Aatll 

! Eco52 I 
Xma III 
! I BsmB I 
i I .Esp3 1 
I I I t NgoM IV 
! Ill jNael 

i j I ! 

: } « : : 

GGTGGACGTCTCGGCCGGCAACGGCGCAGGGAGCGTACAGAGGGTGGAGATCCTGGAGG 

1 1 1 1 ' 1 1 — ' ' ' ' ' 1 1 1 ' I 1 ' ■ * i 1 1 ■ ! , ■ ■ i h_ — i •—-+-' — i | 4720 

CCACCTGCAGAGCCGGCCGTTGCCGCGTCCCTC6CATGTCTCCCACCT CTAGGACCTCC 

HCV stf 



Ade I 

pra III Bpm I BspM I 

i j [ 

GCCGCACCGAGTGTGTGCTGAGCAACCTGCGGGGCCGGACGCGCTACACCTTCGCCGTC 

— 1 — — • — — I ~+~ 1 ■ ■ i ■ 1 I ' ■ — i i i i i i { i i — <—i — , — 4779 

CGGCGTGGC TCAC AC ACGACTCGTTGGACGCCCCGGCCTGC6CGAT GTGGAAGCGGCAG 

HCV stf " 



BssH II Bpm I 

i i 

CGCGCGCGTATGGCTGAGCCGAGCTTCGGCGGCTTCTGGAGCGCCTGGTCGGAGCCTGT 

1 1 1 1 ' 1 1 1 » 11 1 — ' — 1 1 1 11 I — I ■ . ■ . i 4838 

GCGCGCGCATACCGACTCGGCTCGAAGCCGCCGAAGACCTCGCGGACC AGCCTCGGACA 

HCV stf 



Fig. 40 



,BssS I 

GTCQCTGCTGACGCCTAGCGACCTGGACCCCCTCATCCTGACGCTCTCCCTCATCCTCG 

— ' 1 ' 1 — -I ■ 1 1 ' • 1- — — i 1 i — - — h ■.. [ ■■ . 4897 

CAGCGACGACTGC GGATCGCTGGACCTGGGGGAGTAGGACTGCGAGAGGGAGTAGGAGC 

HCV stf 

TGGTCATCCTGGTGCTGCTGACCGTGCTCGCGCTGCTCTCCCACCGCCGGGCTCTGAAG 

— ' ' 1 1 ' ' ' 1 ' 1 ' ' ' ! 1 1 I 1 t !■ ■ ■.! I ■ . i 4956 

ACCAGTAGGACCACGACGACTGGCACGAGCGCGACGAGAGGGTGGCGGCCCGAGACTTC 

HCV Stf 

I Stu! Earl 

cagaagatc tggcctggcatcccgagcccagagagcgagtttgaagg'cctcttca'ccac 

1 1 1 ' ' ' • ' — ' 1 • ' 1 — 1 >— — ' — I— i- — i . . . — i- 5Q i c 

GTCTTCTAGACCGGACCGTAGGGCTCGGGTCTCTCGCTCAAACTTCCGGAGAAGTGGTG 

HCV stf — 

,Pvu I! BstX ! Bsg I 

CCACAAGGGTAACTTCCAGCTGTGGCTGTACCAGAATGATGGCTGCCTGTGGTGGAGCC 

" ' 1 1 1 ' 1 ' ' ' ! 11 1 ' !■ ' ■ '' [ ■ ■ 5074 

GGTGTTCCCATTGAAGG7CGACACCGACATGGTCTTACTACCGACGGACACCACCTC6G 



HCV stf 



,BspM i Eco47 III 

i t 

CCTGCACCCCCTTCACGGAGGACCCACCTGCTTCCCTGGAAGTCCTCTCAGAGCGCTGC 

1 — h — 1 i— i '• 1 ■ 1 1 1 1 ■ — i ■ ■ i ■ i : . i 1 5133 

GGACGTGGGGGAAGTGCCTCCTGGGTGGACGAAGGGACCTTCAGGAGAGTCTCGCGACG 

HCV stf ~~ 



PspOM I 
I Bbsl 
] i Apal 

TGGGGGAC GATGCAGGCAGTGGAGCCGG6GACA6ATGATGAGGGCCCATCGGTCTTCCC 

1 1 1 11 1 1 ... 1 ■ 1 ■ m 1 1 1 1 1 1 — ■ — ■ 1 ■ ■ ■ I . 5|92 

ACCCCCTGCTACGTCCGTCACCTCGGCCCCTGTCTACTACTCCCGGGTAGCCAGAAGGG 
~~ HCV stf 1 — 1 



Fig. 4P 



BseR I ,EcoN I 

i I 

CCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCA 

— , — i , s — 1 — 1 — ■ , i , , ■ , t , | . i — h -H— 5251 

GGACCGT6GGAGGAGGTTCTCGTGGAGACCCCCGTGTCGCCGGGACCCGACGGACCAGT 



Age I 
PinA I 



Jth111 



Kasl 

j,Narl 
! ! Ehe I 
I Bbei 



APGACTACTTCCCCGAACCGQTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGC 



4- 



-t- 5310 



TCCTGATGAAGGGGCTTGGCCACTGCCACAGCACCTTGAGTCCGCGGGACTGGTCGCCG 



Atw44 1 BbvC I Bpm I 

Apall Bsu36l : Bpu10l | BstEII 

GTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGT 

, — H — ■ ■ I i . ' ■ i — ~H ■ — — H— 1~ 1 1 ,. i . . .. i , 5369 

CACGTGTGGAAGGGCCGACAGGATGTCAGGAGTCCTGAGATGAGGGAGTCGTCGCACCA 



: BstXi 

GACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAATCACAAGC 

I ■ ■ ■ ■ t . , . ■ ; ■ — — i — -H — - — i *■+-■- — 1 1 1 1 1 i — — H — 5428 

CTGGCACGGGAGGTCGTCGAACCCGTGGGTCTGGATGTAGACGTTGCACTTAGTGTTCG 



Bcu I 
! Spel 



Bcu I 
Ball 
,Mscl 



CCAGCAACACCAAGGTGGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTAGTGGC 



+ 



-+- 



5487 



GGTCGTTGTGGTTCCACCTGTTCTTTCAACTCGGGTTTAGAACACTGTTTTGATCACCG 

1 



Fig. 4Q 



NgoM IV 
! Bgll 

1 Sfi I Bsp19 I 



i I Nae I 

: : : 



.Fsel 

III i 

! i i i 



Ncol 

BstX I ,BsiW I Acc HI 

! ! I 

CAGGCCGGCCAGCACCATCACCATCACCATGGC6CATACCCGTAC6ACGTTCC6GACTA 

■■• I — i ■ - ' ■ t ' ■ ■ ' ■ -H — H 1 — »- — ■ — !- i — — — I -4— 5546 

GTCCGGCCGGTCGTGGTAGTGGTAGTGGTACCGCGTATGGGCATGCTGCAAGGCCTGAT 
linker 1 His tag 1 HA tag 



CGCTTCTTAGGAGGGTGGTGGCTCTGAGGGTGGCGGTTCTGAGGGTGGCGGCTCTGAGG 

• i I 1 — ! '■ ''' ' ■' — I i ' ■ ' ' i ' ' ' ■ I 5605 

GCGAAGAATCCTCCCACCACCGAGACTCCCACCGCCAAGACTCCCACCGCCGAGACTCC 



F 



-HA tag -1 ■ gene Hi 



GAGGCGGTTCCGGTGGTGGCTCTGGTTCCGGTGATTTTGATTATGAAAAGATGGCAAAC 

— - — i , , i ■ 1 > < — >— — . — i . . i ■ i . i — — I ■ ... ■ . ■ 5664 

CTCCGCCAAGGCCACCACCGAGACCAAGGCCACTAAAACTAATACTTTTCTACCGTTTG 



gene Hi 



GCTAATAAGGGGGCTATGACCGAAAATGCCGATGAAAACGCGCTAC AGTCTGACGCTAA 

h — i , . | i 1 i i — H— — — i — - I ■ ■ ■ — i — ~-H ■ I ' — i ' - — i - ■ 5723 

CGATTATTCCCCCGATACTGGCTTTTACGGCTACTTTTGCGCGATGTCAGACTGCGATT 



•gene 



BspD 1 
.Clal 

I 

AGGCAAACTTGATTCTGTCGCTACTGATTACGGTGCTGCTATCGATGGTTTCATTGGTG 

' 1 — H ! ■ ■ ■ ■ i ' 1 ■ ■ ■ i ■ i ■ ' - i . ■ ■ ■ I . — i 1 — r- 5782 

TCCGTTTGAACTAAGACAGCGATGACTAATGCCACGACGATAGCTACCAAAGTAACCAC 



-gene III 



Fig. 4R 



ACGTTTCCGGCCTTGCTAATGGTAATGGTGCTACTGGTGATTTTGCTGGCTCTAATTCC 

[, ■ ■ ■ ( ■ | ■ ■ ■ i ■ ■ ■ — I ■ ■ m — ■ — — -i ■ ■ I ■ ■ — — — H- 5841 

TGCAAAGGCCGGAACGATTACCATTACCACGATGACCACTAAAACGACCGAGATTAASG 



•gene 111 



: Xrnn I : Ssp I 

CAAATGGCTCAAGTCGGTGACGGTGATAATTCACCTTTAATGAATAATTTCCGTCAATA 

- 1 1 1 1 1 1 1 I 1 ' ' ' ~ i ■ 1 1 i ' 1 I '' 'i ii 1 1 1 ' i , | 5900 

GTTTACCGAGTTCAGCCACTGCCACTATTAAGTGGAAATTACTTATTAAAGGCAGTTAT 

gene III — ■ ■ 

,Eco47 II! 

TTTACCTTCCCTCCCTCAATCGGTTGAATGTCGCCCTTTTGTCTTTAGCGCTGGTAAAC 

- 1 1 1 1 — — 1 1 1 1 ' I 1 1 1 ' 1 ' — 1 1 ' 1 1 ' ' ■ 1 1 1 — ■ H — - i ■ ■ — 5959 

AAATGGAAGGGAGGGAGTTAGCCAACTTACAGCGGGAAAACAGAAATCGCGACCATTTG 



•gene 111 



Ndel 

CATATGAATTTTCTATTGATTGTGACAAAATAAACTTATTCCGTGGTGTCTTTGCGTTT 

! ■ ■ : 1 1 — i . .. . t .... t — — — 1_ — , , . , , | , , . , . , 6018 

GTA I ACTTAAAAGATAACTAACACTGTTTTATTTGAATAAGGCACCACAGAAACGCAAA 



•gene III 



CTTTTATATGTTGCCACCTTTATGTATGTATTTTCTACGTTTGCTAACATACTGCGTAA 

' ' ' ' ' 1 1 ^ ! ' ' ' ' 1 : ' 1 1 ' — ' I ' 1 t | .. . . i . 6077 

GAAAATATACAACGGTGGAAATACAT ACATAAAAGATGCAAAC GATTGTATGACGCATT 

— — gene III . 

i 991222nw3 — - 



Fig. 4S 



CciN! 
Eco52 I 

Bst98 1 Ase I Not I 

| .Nhel Vspl Xmalil Bglll 

j ! j j j 

taaggagtcttaag'ctagctaat'taatttaagcggccgcagatct 

1 — . ■ ■ , , ■ , i , — . — i- -' ■ i ■ 1 — • i — — — I i — . . . i i > 6122 

ATTCCTCAGAATTCGATCGATTAATTAAATTCGCCGGCGTCTAGA 

gene ill — — ' 



Fig. 4T 



* 



\8 




FIG. 5C 
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